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DETAILED ACTION 

The Response, filed on 9/4/07, has been entered and acknowledged by the 
Examiner. 

The indicated allowability of claims 1, 2, 4, 6-11,13-23 and 32 is withdrawn in 
view of the newly discovered reference(s). Rejections based on the newly cited 
reference(s) follow. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,2,4,6-11,14 -16,18-23, 25 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over U.S. Patent 6,252,254 to Soules et al. and further in view of U.S. 

Patent 6,809,471 to Setlur et al. and U.S: Patent Application Publication 20040212295 

to Yin Chua et al. 

Regarding claim 1 Soules discloses (column 2 lines 1-32) a light emitting device 
comprising a laser diode and a phosphor composition positioned to receive light (blue 
light) from the laser diode and capable of absorbing the light and emitting light at a 
wavelength longer than that (blue) emitted from the laser diode. Soules further discloses 
(column 4 lines 10-24) the phosphor composition comprising first type of phosphor 



Application/Control Number: Page 3 

10/609,190 

Art Unit: 2879 

particles emitting red light and second type of phosphor particles emitting green light 
upon excitation from the blue-emitting LED. 

Soules does not exemplify the phosphor particles in the phosphor composition 
selected to have d 90 size in the range of 30 micrometers to 45 micrometers , d 90 
referring to a selected size where 90 volume percent of particles are smaller than the 
selected size. 

Yin Chua in same field of endeavor discloses (para [0010]) a phosphor 
composition having phosphor particles of different sizes mixed where d 90 is less than or 
equal to 35 micrometer included in diodes and laser diodes. It would be obvious to one 
of ordinary skill in the art to have the selected size of the phosphor particles of Soules 
such that d 90 less than or equal to 35 micrometer as suggested by Yin Chua since use 
of known technique to improve similar device in the same way would yield predictable 
result. 

Regarding claim 1 Soules and Yin Chua do not exemplify first type of phosphor 
emitting red light comprising a material selected from Mg 4 Ge05.5F: Mn 4+ and ZnS: Mn 2+ . 

Setlur in pertinent art discloses (column 7 lines 24-28) suitable phosphor 
materials emitting in red region (peak emission in the range from 610 nm to about 
700nm) in an LED emitting near uv-to-blue light for providing white light is Mg 4 Ge0 55 F: 
Mn 4+ (the examiner notes that 3.5 MgO.0.5MgF 2 .GeO 2 : Mn 4+ is the same red phosphor 
Mg 4 Ge05. 5 F: Mn 4+ ). It is noted that the luminous intensity in the red range and the 
resultant optical efficiency achieved by means of this phosphor is very high (as 
evidenced by U.S. Patent 6,654,079 to Bechtel et al.). 
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Therefore it would have been obvious to use Mg 4 Ge0 5 5 F: Mn 4+ for red emitting 
phosphor as suggested by Setlur in the phosphor composition of Soules and Yin Chua 
for providing high optical efficiency. 



Regarding claim 2 Soules (column 2 lines 26,27) the light emitting device 
(phosphor composition and the light source together) producing white light. 

Referring to claim 4 Soules discloses the first type (red color emitting phosphor) 
emits light having wavelength in the range of 600-630 nm. 

Regarding claim 6 Soules discloses the second type of phosphors (column 4 
lines 11-13) emits green light having wavelength in the range of 510-560 nm. 

Regarding claim 7 Soules discloses the second type of phosphor particles 
comprising Sr(Ga) 2 S 4 : Eu 2+ . 

Regarding claim 8 Soules discloses the first type (red color emitting phosphor) 
emits light having wavelength in the range of 600-630 nm. 

Regarding claim 9 Soules discloses phosphor composition emitting yellow light. 

Regarding claims 10 and 11 Soules discloses (column 5 lines 53-65) the yellow 
phosphor emitting light in the wavelength range of 570-590 nm and comprising 
Y3AI 5 0i 2 : Ce 3+ . 

Regarding claim 14 Soules discloses (Fig. 2 col. 6 lines 15-29) the phosphor 
composition 15 is disposed on a surface of a lens 16 positioned to receive light from the 
laser diode. 
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Regarding claim 15 Soules discloses (column 6 lines 15-27 Fig. 2) phosphor 
composition comprising clear polymer (such as polycarbonate) having phosphor 
particles suspended therein and the clear polymer matrix 15 is shaped as a lens, 
positioned to receive light from the laser diode and to direct light from the light emitting 
device. 

Regarding claim 16 Soules discloses (column 5 lines 61-65) the phosphor 
composition comprising SrS:Eu 2+ . 

Regarding claim 18 Soules and Setlur disclose the phosphor composition 
comprising Mg 4 Ge0 5 .5F: Mn 4+ . 

Claim 19 essentially recites the same limitations as of claim 7 and hence is 
rejected for the same reason. 

Regarding claim 20 Soules discloses (column 2 lines 1-9) the light emitting 
device comprising phosphor composition with Y3AI5O12: Ce 3+ . 

Regarding claim 21 Soules discloses (column 5 lines 56,57) the phosphor 
composition (red color-emitting phosphor) has an emission peak in the wavelength 
range of 600-650nm. 

Regarding claim 22 Soules discloses the phosphor composition (green color- 
emitting phosphor) has an emission peak in the wavelength range of 530-555nm. 

Regarding claim 23 Soules discloses (column 5 lines 52-56) the phosphor 
composition has an emission peak in the wavelength range of 570-590nm. 

Referring to claim 25 Soules discloses (column 2 lines 112, claim 2) the light 
emitting device is a blue emitting laser diode. 
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Claim 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules, U.S. Patent Application Publication 20040212295 to Yin 
Chua et al. and U.S. Patent 6,809,471 to Setlur et al. and further in view U.S. Patent 
6,576,488 to Collins et al. 

Regarding claim 13 Soules, Yin Chua and Setlur do not exemplify the phosphor 
composition between 100 to 150 micrometer being a conformal coating on the surface 
of the laser diode. 

Collins in pertinent art of light emitting semiconductor structure discloses (Fig.8A 
column 8 lines 20-35) conformal phosphor layer 12 formed on the LED chip 10. Collins 
further discloses (column 3 lines 1-3) this conformal coating of phosphor (with uniform 
thickness) produces uniform white light. Collins discloses (column 8 lines 34,35) the 
thickness of phosphor coating is about 15 |am to 100 urn. 

Therefore it would have been obvious to one of ordinary skill in the art the time of 
invention to modify the phosphor composition of Soules, Yin Chua and Setlur by 
conformal coating, between 15 and 100 micrometer as taught by Collins to produce 
uniform white light. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules, U.S. Patent Application Publication 20040212295 to Yin 
Chua et al. and U.S. Patent 6,809,471 to Setlur et al. and further in view of U.S. Patent 
6,586,882 to Harbers . 
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Regarding claim 17 Setlur, Yin Chua and Soules do not disclose the phosphor 
composition comprising a material selected from CaS:Eu 2+ , Mn 2+ and (Zn, Cd)S: Ag + . 

Harbers in same field of endeavor discloses suitable phosphor material for 
converting blue light to red light is CaS: Eu 2+ , Mn 2+ . Harbers further teaches that these 
materials have are relatively high quantum efficiency and light absorption and have a 
relatively very high lumen equivalent upon converting light from first wavelength range 
to light of second wavelength range. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to include CaS: Eu 2+ , Mn 2+ in the phosphor composition of Soules and 
Setlur as suggested by Harbers for providing high luminous intensity and optical 
efficiency of the light emitting device. 

Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,252,254 to Soules, and further in view of U.S. Patent 6,791,150 to Takagi. 

Regarding claim 33 Soules discloses (column 2 lines 1-32) a light emitting device 
comprising a laser diode and a phosphor composition positioned to receive light (blue 
light) from the laser diode and capable of absorbing the light and emitting light at a 
wavelength longer than that (blue) emitted from the laser diode. 

Soules is silent about the light emitting device comprising a driver circuit 
operating the laser diode in a pulse or continuous wave mode. 
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Takagi in same field of endeavor discloses (Fig2A column 9 lines 1-35) a driver 
circuit 50 which provides current l m in a pulse mode and thus operates a laser diode 1 1 , 
converting an electric signal to optical signal. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to include a drive circuit providing current in pulse mode for operating the 
laser diode of Soules as taught by Takagi for converting electric signal to optical signal 
for a display. 

Claims 35-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,252,254 to Soules, U.S. Patent 6,791,150 to Takagi and further in view of 
U.S. Patent 6,504,301 to Lowery. 

Regarding claim 35 Soules and Takagi disclose the phosphor composition used 
in laser diode driven by pulse mode but are silent about the structure of the light 
emitting device comprising base, casing, cap coated with phosphor composition joined 
to the casing wall. 

Lowery in same field of endeavor discloses (Fig. 2 column 4 lines 31-33, column 
6 lines 6-10) the light emitting device comprising LED 22 disposed on base 30, a casing 
wall 32 joined to the base at a first end of the casing wall and a transparent cap 52 
(fluorescent plate) coated with phosphor composition joined to the casing wall at the 
second end. Lowery further teaches this configuration of LED package producing white 
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light provides the advantage of pre-fabricated fluorescent planar member which can be 
included with light emitting diode and hence simpler method of fabrication. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to include the light emitting device comprising laser diode of Soules and 
Takagi having a base, a casing wall joined to the base at a first end of the casing wall 
and a transparent cap (fluorescent plate) coated with phosphor composition joined to 
the casing wall at the second end as suggested by Lowery for an LED package 
producing white light with the advantage of pre-fabricated fluorescent planar member 
and hence simpler method of fabrication. 

Regarding claim 36 Lowery further discloses (column 6 lines 54-63) a lens 54 
positioned adjacent to the transparent cap to direct light from the device. 

Regarding claim 37, Lowery discloses the claimed invention except for the 
limitation of the lens being planar. It has been held that a change in shape is generally 
recognized as being within the level of ordinary skill in the art. It would have been 
obvious to one having ordinary skill in the art to include a planar lens instead of a dome 
lens in the device of Lowery, since such a modification would have involve a mere 
change in the shape of a component. 

Regarding claim 38 Lowery discloses the lens being a dome lens. 

Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,635,363 to Duclos et al. and further in view of U.S. Patent 6,490,309 to 
Okazaki et al. 
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Regarding claim 33 Duclos discloses (Fig. 2, 3 column 4 lines 15-40, column 5 
lines 4-12) a light emitting device comprising a laser diode 42 (column 1 lines 17-20, 
GaN based structures include light emitting diodes and laser diodes), a phosphor 
composition 62 positioned to receive light from the diode the phosphor composition is 
capable of absorbing blue light from the diode and emitting light at a longer wavelength. 

Duclos is silent about the light emitting device comprising a driver circuit 
operating the laser diode in a pulse or continuous wave mode. 

Okazaki in same field of endeavor discloses (column 10 lines 19-30) a laser 
diode including a driving circuit so that the laser diode is operating in pulse mode. 
Okazaki teaches that this configuration enhances the efficiency of the wavelength 
conversion and thus increases the output. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to include a driving circuit so that the laser diode of Duclos operates in a 
pulsed mode as suggested by Okazaki for enhancing the efficiency of wavelength 
conversion. 

Allowable Subject Matter 

Claim 32 is allowed over the prior art of record. 
The following is an examiner's statement of reasons for allowance: 
Regarding claim 32 the prior art of record neither teaches nor suggests the light 
emitting device with all the limitations as claimed and particularly the phosphor 
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composition consisting of a first type of phosphor consisting of ZnS: Mn 2+ and a second 
type of particles. 



Response to Arguments 

Applicant's arguments with respect to claim 33 have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. USPN 5,208,462 to O'Connor et al. and USPN 6,653,765 to 
Levinson disclose phosphors converting light emitted from uv/blue light emitting diodes 
or laser diodes. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar D. Patel can be reached on (571) 272-2457. The fax phone 
number for the organization is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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